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Arlin, Patricia Kennedy. PIAGETIAN TASKS AS PREDICTORS OF READING AND
MATH READINESS IN GRADES K-1. Journal of KEducational Psychology 73:

712-721; October 1981L. 2

o

')

Abstract and comments prepared for T.M.E. by THOMAS P." CARPENTER,
University of Wisconsin, Madison.

L. Purpose .

The major purposé of the study was to investigate the relaﬁionsﬁip
between performance on a series of nine Piagetian tasks of concrete
operations and performance on standardized tests of reading and mathe-
matics. A secondary purpose was to identify the order of acquisition

of the nine Piagetian tasks.

2. Rationale
A number of studies have demonstrated that a significant positive
correlation exists between individual Pilagetian tasks and achievement
in reading and mathematics. The development of concrete operations, how-
ever, invglves the ncqqisition of three related but distinc* subsystems:
conservation, seriation, and classification. Studies that have focused
on isolated skills provide an incomplete bicture of development, and
individual tasks may be somewhat limited in their usefulness as readiness
measures. Consequently, none of the earlier studies completely justify
the use of Piagetian tasks as measures of readiness. The fact that posi-
- tive correlations have been reported between individual ta§ks and achieve-
ment does suggest, however, that a more complete battery of tasks that
takes into accﬁunt the entire "structure d' ensemble'" of concrete opera-
tions may provide an appropriate measure of readiness in reading and

mathematics.

3. Research Design and Procedures

One bundred ‘ninety-two children from five schools in a large subur-
han school district were individually tested on a set of nine Piagetian
tasks at the end o@_chg}r kindergarten year. The tasks included simple
and double Surintl&g, glmple classification, two-and three-way classi-

ficatioa, class Inclusion, congervation of number, and conservation of

4
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cofitinuous and discontinuous quantity. At the end of first grade, the
121 children remaining in the project schools were retested on the same
set of tasks and were also administered the Metropolitan Achievement Test
of reading .nd mathematics achievement. A modified version of the Metro-
politan Readiness Test was administered to 82 of the subjects as part of

the district's testing program.

4. Findings

pPerformance on the Piagetian tasks was consistent with the commonly
expected order of difficulty. . The easiest task was simple seriation fol-
lowed in order Ey double seriation, simple classification, number coﬁser—
vation, conservation of continuous quantity, two-way classtfication, con-
servation of discontinuous quantity, three-way classification, and class
anlusibn. A significant namber of children did deviate, however, from
this predicted sequence of acquisition.

. Most of the correlations between performance on single Piagetian
tasks and achievement in Teading or mgghematics were significant but
relatively low. The highest correlations were'bééweep the three conser-
vations tasks and ‘mathematies achiievement. . .

To test whether performance.on the complete range of concrete opera-
tional tasks was a better predictor of achievement than performance on
isolated casks, separate multiple regression equations were constructed
for reading and’ mathematics. When the Metropolitan Readiness Test was
entered first into the regression equations, fivelof the Piagetian tasks
still accounted for a significant proportion of the variance. Each of
the three subsystems (classification, seriation, and conservation) was

represented by one of the predictors in each regression equation.

5. Interpretations

The most plausible hypothesis for the patterns of variability and

“consistency found in the performance on the Piagetian tests is:

that there are two or three tiers or levels of per-—
formance across which integration and consolidation
of the component skills takes place but that within

a given tier, or level, individual differences in the
‘order of acquisition are the rule rather than the
exception. (p. 720)




Isolated tasks do not provide a good measure of development of con-

vrete operations and performance on one or two tasks tells relatively
- little about a child's readiness in rending or mathematics. However, a

vhild's vencral level of operativity as reflected in performance over a
range of conerete operations tasks appears to affect significantly a
child's achievement in rcading and mathematics. The problem remains,
however, to identify the specitic cognitive demands of basic school tasks
and how the limitations of different levels of development affect perform—

ance on these tasks.

Abstractor's Comments

This study is one of a number of’chdies that have consistently

Yennd a pozitive correlation between performance on concrgég;operationak
-
tasks and achievement in mathematics. The study .is somfewhat mog% éystcm—
atic than manv vn;Lier studies in the use of a wide range of concrete
operational Lnsﬁs, but the use of global measures of achievement limit
the conclusions that can be drawn regarding the utility of Piagetian
tasks as Fwadinrs% measures. The author suggests that the next step
should be to identifv how performance on specific school tasks is con-
strained bvvi child's developmental level. A number of studies have
examined this very quastién. . In general,‘ they have found positkve cor-
relations between performance on Piagetidn tasks and performance on a
variety of specific mathematics_&:gg)ém types. However, they alsb have
vlearly decumented that success on Piagetian Lasks is not a preprequisite
-

Lo Swncess on most school mathemallics Lasks. The results of these
studies and several parallel instructional studies strongly suggest that
the basic question of whegther Piagetian tasks may be useful as readiness
measures should be answered in the negative. TIn general, this line of
investigation does not appear particularly fruitful. For a more detailed

review of this literature, see Hiebert and Carpenter (in press).

»
%
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Falk, Ruma; Falk, kaphael; and Levin, Iris. A POTENTIAL FOR LEARNING
PROBABILITY IN YOUNG CHILDREN. Educational Studies in Mathematics 11:
181-204; May 1980.

+* Abstract and comments prepared for 1. M E. by FRANCES R. CURCIO,
St. Francis College, Brooklyn.

L. Purpose
The purﬁose of this study was toO examine the responses of children
in different developmental stages and the strategies they used to solve

problems requiring & conceptual understanding of probability.

2. Ratlonale

The authors gave a foundation of previous research supporting the
decision-making technique (i.e., after examining two alternatives, sSe-
lecting che material more likely to yield a success) employed in this
study. Although the‘approach for the. previous studies cited was the same,
the results were rontradictory. The differences were attributed to the
use of problems presenting complementary probabilities (e.g., represented
by two fractions, one lesS than % and the gther greater than %) in some
studies, and a use of problems requiring the comparison of proportions
in others. Therefore, the ﬁroblems constructed for this study included

different cumpungntﬁ(of probability in effiorts to avoid similar disparities.

3. RLsLath Design and Procedures
The study consisted of two experiments. After recognizing the abil-

ity of childreu (ages 5-11) in Experiment 1, the researchers set up
Experiment 2 to examine the responses of children 4-7 years of age. In
both expefiments, the subjects who voluntarily participated were children
from upper—socioeconomic families residing near the Hebrew University of
Jerusalem. e

' Experiment 1. Thirty-six children (20 girls, 16 boys) were tested
twice. DLEferent materials were used each €time, presenting the children
with 22 vasks. The children played individually with two out of three of

the following materials:

R
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(a) Pairs of transparent plastic urns with different
compositions of blue and yellow wooden beads in each.
(b) Pairs of roulettes of different radii, eath with

its own distribution into blue and yellow sectors.

(c) Pairs of spinning tops of different volumes, like-—
wise subdivided into the same two colors. (p. 184) R

The 22 tasks, in which the order of presentation varied, were divided
into three levels of difficulty:

{61 'Easy' problems, in which one of the two propor-
tions is larger than % and the other smaller than lss
{7] "Medium' problems involving comparisons of } with
a proportion other than 1; [9] 'Difficult' problems,
in which both proportions are either larger or smaller

than . (p. 187)

Prior to presenting each child with the experimental materials, an
introduction to the ideas of a "lottery game" and "uncertainty" were pre-
sented by tossing 2 die three times. Candy was given as a prize if the
toss yielded the desired outcomes. Then, one of thé materials was demon-
strated and each child selected a prize (frop among four or five choices)
he or she wanted to win. .The child was told the "pay-off color" (POC),
yellow or blue, and had to choose between two different designs of the
same material. The 22 tasks were presented with each type of material.

The same procedure was followed, éfter a brief intermission, using a .
different material, also presenting 22 tasks. Children did not have to
supply verbal responses and the researchers did not offer verbal reinforce-
ment for correct choices.

Following the lottery tasks, a short interview was conducted with
each child. At this time, children were asked to explain their choices
by referring to some of the tasks involved in the experiment.

Experiment 2 As a result of Experiment 1, it was found that the
roulettes "yielded the shortest sessions on the average" (p. 189), and
there were no differences across the tnree types of materials (p. 189).
Therefore, 25 children (15 girls, 10 boys) were individually presented
with only roulette materials, with another dimension of probability added
(i.e., the number of elements of the "non-pay-off color"). Thirty-two
tasks were presented: [0 easy, 10 medium, and 12 difficult. Also, the
children in'thisheiperiment were Instructed to close theirleyes (after

selecting one of the two roulette wheels) while the roulette dial was

"~

e
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was spinning. Similar to Experiment 1, the order of presentation of the

tasks varied.

"Findings

The results were reported by group responées and by individual re-

sponsesf

éroug Results

1. U51ng Pearson's coefficient of correlation, resilts of using
pairs of materlals were compared. The authors concluded that the three
materials (roulettes, tops, and beads) '"could be considered to be equiva-
lent instruments for measuring the ability to compare probabilities"
(p. 192).

2. The percentages of correcc responses were analyzed according to

age. 1In both experiments, a developmental trend was observed; i.e., per-

“formance seemed to improve with age.

3. The percentages of correct responses were also analyzed according
to task. The authors noted that

The results . . . suggest that the number of POC ele-
ments accounts for most of the variabilicty in the
children's responses. The effect of that variable
was stronger in Experiment 2, which involved younger
subjects . . - (p. 193)

4. "The error of choosing the set with greater number of POC elements
is most dominant in the younger ages" (p. 193).

Individual Responses

1. 1In gcne?al _children were not consistent in employing stratcgies
to solve the probability problems. There were a few cases where children's
response patterns coincided with a predicted error pattern. )

. 2.J;Although children's performance might indicatc an intuitive un-
detstanding of a concept, they might not have adequate verbal ability to
express their understanding. BN

3. The authors analyzed incorrect strategies sed by children and
presented anecdotal remarks. Some of the children's responses were beyond
the authors’ Lmagination (p. 196), whereas others were expected (e.g.,
selecting the material ‘that had the greater number of POC elements or

fewer non-POC elements).




Interpretat tons

(1) After examining children's responses to problems in which ratio
and proportidns remained constant (although the size and distribution of
the POC varied), it was noted that Piaget's principle of’conservation
also applies to ratio and proportion. The young children were distracted
by the'ﬁumber of POCs, when other inforration (regarding ratio. and propor- =«
cion).ﬁhould have beeQ integratéd to solve the problem. In these cases,
comprehension of probability requires the recognition that proportion is
invatiant "with respéct»to expansion and cancellation" (p. 197).

(2) Strategies employed in solving problems of probability differ
with age; i.e., as cKildren grow older, they>BeE0me more successful in
selecting the set in whlch they are more likely to win.

€)) Chlldren ‘as young as age 6 or 7 have the potential for learning
probability. This finding differs, somewhat, from other research in which
concepts of probability were found to be understood at ages 9 to ld. It
was mentioned that the differences might have been due to the age groupg

selected for the sample in the other studies, as well as a possible dif-

.:féféncc in the socioeconomic'stéEJEJEEMEHEW§GEEEEE§T“*"“‘”““‘* -
(4) Incorporating{the use of games iqrclassroom activities might con-
ﬁribute to qtrengthéﬁing children's intuitive understanding of probability.
Th use of . thLSE games might enhance chlldren s potentlal fon.studylng )
ccnceprs of probablllty
(5) Teachers should give children the opportunity to express verbally
their conceptual understanding. Appropriat> Vocabulary could be dévelopea
"as the need arises while children play games and partic1pate i informal
classroom activitiés. ’
(6) Children should be exposed tq 'uncertainty" as early as possible
sp that they do’ not develop the mlsconceptlon that "a correct choice” in-
sures success. This misconception is common in the thinking of many chil-

dren as well as adults.

- Abstractor's Comments

This descriptive, qualitative research study has provided an expla—

nation attempting to resolve some of the apparent disparities that exist

in the results of similar studies qxamining children's understanding of
c ' ~ .

<
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probability. Different components of probability were included, not just
complementary probabilities, and not just those requiring compérison of
proportions. The three levels of task difficulty were clearly defined.
Attempts were also made to design tasks so that children could not get
the right answer for the wrong reasorn, typical 'n some of the ‘studies
o cited. ) .

Alth0ugh>correlatiéns between roulettes and‘beads and betveen tops
ﬁnd beads (.87 and .91, respectively) are high and can perhaps support
using the materials in;erchangeably, the correlation between tops and
roulettes was only :62, This correlation does not fully support the in-
terchangeability of these materials. As a resulg, this mighE limit the
1ink made between the results of Experiment 1 and Experiment 2, since
Experiment'l employed the use of the three materials (two per child),
and Experiment 2 employed the usetof'anly the roulette material. However,
this is no reason to question the conclusions reported.

The comménts made about a "conspicuous tendency for performance to
improveé with age' has to be made and interprﬁxgd_y;ghwgguEign_ggqggse
“this was not a longitudinal study; i.e., children in different develop- .
mental stages were not examined over a period of time as they themselves ‘
developed. :

The example given of a child (Cili, 5 years 11 months) might indi-
cate that young childggh are not as flexible in accommodating incoming in-
formation that might be inconsistent or contrary to what they expect,
once they set their mind to it (p. 195). Gili consistently selected the
set with the greater number of POC elements. After selecting the correct
set, she persisted in cho&sing the same set, even though the POC was . [
changea and she "did not seem to be disturbed by that fact" (p. 195).

As the authors mentioned, the socioeconomic status of the group of
children who were subjects of this study might oe a factor in the differ-
ence between the results of this study and some of those cited. Children
of upper-socioeconomic status.seem to have more intellectual stimulation
.1n their home environment. ? ’

Finally, this research report has suggested ldeas for curriculum de-
velopment. The need to consider ways of presenting concepts of probabil-
ity to children (and adolescents) was SO importaﬁt that the National Council
of Teachers of.Mathematiés,dedicated its 1981 yearbook to Teaching Stitis—
tics and Probability.

ERIC . 14 :
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Hannafin, Michael .J. EFFECTS OF TEACHER AND STUDENT GOAL SETTING AND
EVALUATIONS ON MATHEMATICS ACHIEVEMENT AVD STUDENT ATTITUDES. Journal of
Educational Research 74: '321-326; May/June 1981.

Abstract and comments prepared for I.M.E. by CECIL R. TRUEBLOOD,
The Pennsylvania State University.

1. Purpose
The study was conducted to igvestigate the effects of two types of
student regulatiop and teacher regulation of instruction on student

achievement and attitudes..

2. Rationale

Student /teacher regulation was defined as setting weekly learning
goals anq its relationship to weekly evaluation of goals attaiged. The
goals were computation skills'typically taught in grades 4-8. Goal
attainment w~s defined as 100.percent correct responses under mastery

learning conditions.

[E

3. Research Design and Procedures

Achievement was measured by performance on a 33-item computation
test. Attitudes were measured using a four-item end-of-program survey
and a discrete five point rating scale. Classroom records were also a
source of data concérning goal setting and related achievement.

The 2 x 2 factorial design included two levels of goal setting

(teachers vs. students) crossed with two levels of evaluation (teachers

vs. students). Two sixth-grade classes (N = 48) were randomly assigned
to the goal setting conditions. Within each class, students were ran-
domly assigned using a matched-pair Eechhique based upon pretest scores
on the school's mathematics program. Students were assigned based upon
whetherreach student evaluated his or her own work or‘whether the teacher
did this evaluation. A statistical analysis indicated there were no dif-

ferences between classes or among the treatment groups prior to the study.

. Qo
4. Findings . ) =
The authors claim that the results indicated that although teachers

&) - ' | 15
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set more learning goals for students, students who set their own goals

. . - ¢ .
attained proportionately more of them. 3tudents did tend toO evaiuate

"their work more favorably than teachers and the work evaluation for

teachers and students was highef for students who initially set their
own goals. Students reported better goal setting ability when they set
their own goals than when teachers set these goals. self-regulated goal
setting and evaluation were significantly related to attitudes but not

to mathematics achievement.

5. Interpretations
These findings tend to support those who advocate providing students

with more control over instructional goal setting and evaluation of their

performance.

Abstractor's Comments

It is not clear whether the "N" for the statlstlcal analyses should

be students or classes. The author indicates "olasses were randomly as-

O
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signed.” The tabres provided ausscaEALhat an-N—of--students was used to

test the hypotheses. In addition, the Ns provided in Table 1 indicate .

~ that there probably were students who did not complete the study. Based

upon phe original N, there should have been 48 students Table 1 shows
45. Based upon these and the following limitations, some caution should
be exercised in judging the results and the interpretation presented by
the author.

S§ince the study was conducted at only one grade level (grade 6),
generalizing the findings to all other grades (especially the primary
grades) 1is questionabl° The author does not acknowledge this limitation
in his discussion. It should also be noted that the achievement referred
to in the study was computation skill. Therefore, generalizing to other
areas of the curriculum such as problem solving does net seem warranted.

In general however, the study does suggest that teachers can dele-
gate some responsibility for setting computatlon goals to upper grade
students without severely affecting their achievement It also suggests
that attitude gains and a feeling of self-regulation could be a benefit

from providing students with both goal setting and evaluation experiences.

16
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Hector, Judith H. and Frandsen, Henry. CALCULATOR ALGORITHMS FOR FRACTIONS
WITH COMMUNITY COLLEGE STUDENTS. -Journal for Research in Mathematics
Education 12: 349-355; November 1981.

Abstract and comments prepared for I.M.E. by SUZANNE K. DAMARIN,
The Ohio State University.

.

Purpose

The majoc purpose of the study was to determine whether calculator
algorithms offer a viable alternative to traditional computational algorithms
for common fractions for community college students who have not previously
mastered the algorithms. Attitudes of students using different cog;utational
algorithms were also compéred. ) '

:

Rationale .

"In an earlier study'by Gaslin, it was found that ninth-grade students

who were taught to convert common fractions to decimals and then compute,

computed more accurately than comparable students who were taught the tradi-

tional algorithms for computing with common fractions.

3. Research Design and Procedures

Seventy~two community college students entering an arithmetic course
were assigned to three téeatment groups using scores on the Adult Basic,
‘Learning Examination Level III subtest of arithmetic computation to obtain
matched groups. Each subject was then given three pretests (Lommon ffactions
understanding and computation subscales of the Stanford Diagnostic Arithmetic

Scale). All subjects were given self-paced instruction on whole numbers and

an introduction to fractions using the Modumath maerials developed by Hecht

and Hecht. The three groups received different instructional treatments for

computation with common fractions as follows: : °
T1 - Modumggb units '
Tz.— Modumath units with one session on calculator use and permission
to use calculators : : } //
T3 - Instruction on use of calculators followed by instruction on /

eperations on common fractions by first converting them to decimals
o, (4 /
Following instruction, the three measures were readministered to all’ students ,

remaining in the course. Data were analyzed using multivariate analysis of

'
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variance (16 subjects per treatment group), followed by a discriminant

function analysis.

4. Findings . <
There were no differences pbetween treatment groups, nor any interaction
between treatment and examination. _There was, however, an effect for
examination (p = .0001); discriminant function analysis showed that this
effect was due to changes by all treatment groups on the computation subtest
of the SDAS.
, v &
5. Interpretations (added by editor] ‘ . e
, The significant pretest to posttest gain was an indication that in all
three treatments students were able to learn fraction computation algorithms.
The calculator algorithms can serve as an effective alternative instructional
strategy where computational skill is a goal of instruction
Though the instructional materials stressed the noncommutativity of

subtraction and division and the importance of the order of entering numbers

Ain the calculator, this aspect of calculatot“algorithms is difficult for

students.

Abstractor's Comments

This study 1s poorly conceptualized and, therefore, adds nothing to
our. understanding of the teaching or learning of fraction operations in
community colleges. Even if the experimental group had far surpassed the

other groups in posttest performance, the meaning of the results would be

‘unclear. Since the results are "no significant differences" between groupss

we do not need to grapple with the issue of interpretations.
A good study of this topic would need to include attention to students’
beliefs concerning "equivalence of fractions and decimals, as well as better

rationalization of teaching and scoring procedures.

froma
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Hirsch, Christian R. AN EXPLORATORY STUDY OFhTHE EFFECTIVENESS OF A
'DIDACTICAL SHADOW' SEMINAR IN ABSTRACT ALGEBRA. Schodl Science and
Mathematics 81: 459-466; October 1981.

fwn . o

Abstract and comments prepared for I.M.E. by KENNEIH A. RETZER,
Illinois State University, Normal.

1. Purpose
The study explored the feasibility of implementing a "didactical
shadow'" seminar in abstract algebra and provided, preliminary empirical

data regardlng the efficacy of such a seminar. Effects df the seminar

e v e 2 ae i . b = el e -

on the understanding of concepts and principles of abstract algebra and
understanding the algebra of real numbers by prospective secondary mathe-
matics teachers (PSMTs) were examined, as well as the seminar's effects

on student attitudes toward mathematics.

2. Rationale
The paucity of currficulum development and related research with
respect to the mathematical preparation of PSMTs was cited. ''Shadow"
~ seminars were suggested in the Snowmass Conferencé (Springer, 1973).

3. Research De51gn and Procedures

The study employed a pretest posttest control group design
(Campbell and Stanley, 1967) contrasting test scores of a treatment
group of nine PSMTs enrolled in a.- four-semester hour undergraduate
abstract algebra course at Western Michigan University against a control
group of seven PSMTs enrolled in the subsequent semester.

. Content was pretested with Algebra Inventory, Form A (Begle, 1972)
and attitudes were tested by the Alken-Dreger Revised Mathematics
Attitude Scale augmented‘by scales measuring attitudes towards mathe-
matics as a process and the place of mathematics in society from the
Intérnational Study of AchieQement in Mathematics (Husén,11967). In

the posttest the content was assessed by Algebra.inventory, Form B endﬂ
Abstract Algebra InVentory, Form C (Begle, 1972) and the attitude scales
were readministered. Mé;ns, standard deviations, and mean differences

were reported and analyzed statiutically.

15
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Materials gathered and developed by the researcher are listed in
a table in the research report. An attempt was made to sequence the
topics so that their temporal treatment corresponded to the use of the

3

groups—ring§—fields progression of the abstract algebra course.

4. Findings

Using a correlated t-test, the only significant difference found

was in the improvement in understanding of algebra of the real number
system in the case of the experimental group. There was also improve-
mént in the content understanding of the control group. In no instance
was there a decline in the attitude scores of either group.
' No significant differences in understanding were found between
the experimental and control groups as t-tests for-.independent samples
were applied to the means of the pretest-posttest difference scores.
Neither was there a significant difference Eéund between fhe two groups
on the abstract algebra inventory by a t-test applied to mean scores.
The researcher also examined the distribution of letter grades of
the two groups using a chi-square test with Yates' Correlation for
Continuity and found no differences in the proportion of subjects .
receiving "A" grades or A" and "B" grades. A questionnaire permitting
open-ended answers was administered and responses were generally favor-

able. Sample comments were quoted.

5. 'Intgrgretations . .
In discussing the study, the' researcher felt the most important

outcome wag that a shadow seminar is feasible and can be reasonably
implemented within the structure of a university secondary mathematics
teacher education program. He concluded that the question of the effi-
cacy of the ”shadowiné" concept remains open and encouraged further
research which might include the seminar's effects on spécific teacher
variables or the ability of participants to promote pupil learning as
dependent variables.

" The limitations of having a small number of subjects were noted.
The fact that the size of the abstract algebra classes may have promoted

greater than usual motivation and understanding was also pointed out.

oo
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. 4
A smull-grodp method of Instruction permitted students to.be actively
engaged in proving theorems, working with examples and counterexamples,
and formulating conjectures which may have added & certain concreteness
to this abstract algebra course. Implementation of .a shadow course was
..also seen to relieve the severe time constraints on secondary mathematics
education methods courses.

. 3

Abstractor's Comments

Both secondary mathematics teachers and teacher educators should

find Hirsch's research and development interesting because it ;onfronts

. the questiun‘of providing the best possible content preparation of secon-
dary mathematics teachers and the common PSMT perception of lack of rele-
vance of abstract algebra content to secondary mathematics.

Scarcitv of significant results should not be regarded as discour-—
aginyg because those engaged in research contrasting methéds frequently
get such [indings. The insignificance of differences does provide evi-
dence to ailay fears that implementation of a shadow seminar migh; affect
Jctitudes roward mathematics negatively or contribute to a less adequate
comprehension of the content.

Curriculum innovators would be undaunted by the results, for they
recognize that most curricular changes are not supported by research
findings as to their effectiveness. One mathematics educator observed
that two basic tasks of humans were to hold values and make decisions '
(Brown, 1982), and the céntent and sequencing of courses in our curricu-
lum seem overwhelmingly to result from our values and our decisions
rather than effivacy studies, The existence of such shadow seminars
at Southern Illinois University and the development of them at the
University of Minnesota attest to interest in them in the mathematics
education community. Maﬁhematics educators may be as interested in dis-—
cussing with the researcher the intricacies of getting such a course
proposal through currictlum committees and discussing the content of
the seminars themselves as they are in the reseaéch report.

It would seem that an inservice teacher who could ndt See the sig-
nificance of his or her abstract algebra course could seek and read the

articles In Hirsceh's list of referenceé upon which the various shadow seminar

ERIC 21




sessions were based and {ndependently explore those connections. - A
teacher éﬂucator could use the same list together with copies of ma-
terial Hirsch has developed as suggested readings for *current mathe-
matics education courses or as content with which to assemble a shadow
seminar of his or her -own.

Thus, the development of the shadow course and its underlying
sources can be of Value to both teachers and teacher educators, and the
research repoft will enable those interested in pursuing efficacy
studies to refine both the treatment and the dependehc variables in’
order to extricate solid.evidence of benefits which their sense _f

values tells them are there and yet undetected.
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Houlihan, Dorothy M. and Ginsburg, Herbert P. THE ADDITION METHODS OF
FIRST- AND SECOND-GRADE CHILDREN. Journal for Research in Mathematics
Education 12: 95-106; March 1981.

Abstract prepared for I.M.E. by CHARLES DE FLANDRE,

University of Quebec, Montreal.

Comments prepared for T.M.E. by CHARLES DE FLANDRE and KAREN FUSON,
Northwestern University.

Purpose
The purpose of this study was to analyze the procedures used by
first- and second-grade children in solving addition problems and to ex-

tend previous work on this subject.

Rationale

The studies of Hebbeler (1978), Posner (1978), Ginsburg (1978), and
Zaslavsky (1974) have shown that techniques for dealing with addition de-
velop before the onset of schooling or without the benefit of schooling
in non—literate cultures. These informal techniques then have effects
on how children learn to solve addition problems. The "few studies' of
Groen and Parkman (1972), Suppes and Groen (1967), and Russell (1977)
whicﬁ deal with addition strategies of children in the early grades in-
dicate that early counting strategies developed before the onset of
schooling play an important role in determining what procedures are used
in school and that the methods children use are not necessarily the ones
presented through formal instruction. This study attempted to extend

the previous .research on early addition strategies.

i
Research Design and Procedures

The subjects were 56 chiidren, 25 first graders and 31 second
graders, from a, parochial school in Ithaca, New York. Most of the chil-
dren were from low- and mlddle—lncome families and they came from the

same two classrooms.

The clinical interview techniqueé was used in order to obtain detailed
information about the strategies which the children employed to solve six
addition problems. The problems were:presented orally to half the sub-

jects and in writing to the other half. On only the second, fourth, and

Q | | N 23
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sixth ibobLems each subject was to describe the solution procedures used.
Within each grade equal numbers of boys and girls were placed in each of
the oral and written conditions. =

The three interview problems varied in magnitude; one contained two
single-digit addend (S-S) problems; another, one single— and one double-
digit addend (s-D) problem; and the third, two double- digit addend (D-D)
problems without regrouping. .
Children's responses to the clinical.intervfews were recorded ver-

Bétim and then coded into-the following categories:
Non-counting Methods

{. Direct memory (3 + 4 is 7).

2. 1Indirect memory (5 +7=5 + 5¢4 2 =310 + 2 % 12).

3. Place value (23 + 16 =5 adds 3 and 6 and adds 2 and..l, puts the

© sums in the appropriate columns) .
ggygE}EE‘Methods
4. Counting from 1 with concrete aids (flngers, marks on a piece
of paper, poker chips) (2 + 3=1, 2,3,4, b)
¢ 5. Counting from 1 without concrete aids (counting out loud without
the use of fingers or poker chips).
6. Counting on with concrete aids (6 + 4= Chlld either counts from
4 or 6).

/. Counting on without concrere aids.

§. Indirect memory and counting (8 + 3=y3 +3 + 5= 6 is memorized,
then counting begins from 7, to 11).

9, Indeterminate counting (child uses some kind of counting method
but the coder cannot categorize it more specifically).

.10. Inappropriate method (no answer, uses subtraction or changes

number) . .

il. Indeterminate (chle‘gives an answer but cannot describe how

she or he obtained it).

To determine the reliability of this éategoriiatibn, an independeht
judge was asked to categorize a randomlyiselected sample of -the descrip-
tions by 10 children of their addition methods on the three interview
problems. There was 957 agreement between\the categorization of the in-
terviewer and those of the independent judge

Before analyzing the data in depth, the Fisher Exact Probability




Test (F.E.P.T.) was used to sce if there were any significant differences
between two problem sets and between the two methods of presentation:

written and oral.

For the preliminary analysis~the F.E.P.T. produced non-significant
differences between each problem set relative to: a) the ;umber of chil-
dren answering correctly on' each problem size (s-s, S-D, D-D) for both
grades, and b) the number of children using appropriéte methods on each
problem size. Because of one exception which the F.E.P.T.-produced con-
cerning the non-significant differences between the Oral and Written Pres—
entation formats, the data for the two problem sets and the preientation

formats were pooled for further analysis.

The results of the sign test used for the matched data (S-S was 'S-D

and S-D was D-D) indicated that in both grades problem size had a greatef
effect on the children's ability to solve a problem correctly than on the
ability to apply an’appropriate method to a problem. Thus they were "able
to apply approoriate methods to problems of larger size than thé& were
experienced'", but were unsuccessful in their attempts.
The data which the authors compiled in a table of distribution of

 strategies on each problem size indicated that counting methods to solve
each of the problems were used by first graders and that both counting

and non-counting methods were used by second graders.%

5. Interpretations -

Ancording to the authors, the results of the study coincide with
those of other researchers:

a) Although the method of this study was different from that of
Groen's (1972} and Suppes (19?7), it confirmed that fact that the most
frequently used methods by first graders are counting on from the larger

addend and counting from one starting with the first addend.

b) Russell's study, (1977) with thivd graders and this study bpth
indicate that secorid and third graders use both counting and non-counting
methods, and when counting is used it involves counting-on procedures.
Apparently with time and instruction methods become more economica;.

?
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¢) Second gpaders who used non-counting methods employed the same
¢ strategies of addition by place value as the third graders in Russell's
e study.
d) The nucpors"concur with Groen and Resnick (1977) that since chil-
are assimilate what is Caﬁghc into what they dlrLﬂdy know, then place
value methods awse "invented strategies'; and that as problems beécome more

complex they tend to create "more and more non- -counting-based invented

»

strategies"

¢) Agaipg as &&th Russell's study (1977), the resules of this study
show that children vary their strategies agvordlng to chg {evel ofxche
children. '

~ A particular result of this study which is different from previous -

studies is chaﬁ first-grade children feund the %arger addition problems
easier to attempt when presented orally than when presented in writing.
The interpretation the authors give of this fact is that first graders
are more used to hearing double~-digit numbers than they are to reading
these numbers. This differcence may be elxminaced by the second grade >
since the data show there were no deferences between second-grade .oral
and written grougs.

The authors indicate” chac their data have three implications for
education:

a) Second graders can independently apply to addition problems
their knowledge ofsplace value.

b) Since the results show that not all children in a class use the
same addition methods which are either taught in class or invented by
‘the children, educators could attempt in class to explain how the dif-

ferent methods are related. The educator could also encourage children .

to invent different mechods and Chen;pomparc them to evaluate their ac-

curracy and efficiency. - - I
¢) Since children apply apprqg;iaze—methcﬂq’ﬁut do “not alwavs use
them accurately, an educator, when making evaluation, could also examine

the methods used rather than just measure correct responses.

stcqgccorLngome5£§—i})

It seems that this study was adequately designed and conducted for

O
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c
a master's level tHesis. It confirms results of previous studies on.the
same subject a® well as what is probably apparent to any teacher who is
observant of the behavior of his or her children. There are some ques-
,tions, however, which need to be discussed.

-

The published report

Should this level of studf'be published in the Journél for Research

N . ¥ . ’
in Mathematics Education?  This questlon is not to imply that a master's

level research should not be publlshed in th1s journal.. But since this
study seems to haye particular implications for education on a pedagogical -
Level, might not-the results be best communicated to teachers in another
. journai? e
It might have been helpful to educators who wouid like to do a re-
lated study to have some suggestion included in the report as to possible
further questions to investigate. . : : ) B
The research . .
: a) The authqr's statément,l”In both grades children'were able to
i apply *fappropriate methods of a larger size than they were experi%nced

with, but were often unsuccessful in their attempts,"

could have been

Llﬂustrated with some examples. What are the author s criteria for eval-

uating an agproprlate method? TIf a child added on the D-D level from

left to rxght, would that procedure- be.considered 1napproprlate7 What

is meant by ”unsuccessful in their attempts?" Was an analysis made of

the responses of the children in the group on the 65% of first graders

who did not use appropriate methods? *

. ~b) The authors indicate that each child was given six addition prob-
lems, but it is not clear why the six had to be glven since only three '

were to he used durlng the interviews.

' ¢) Since the presentations were given i%:the written form a + b,

woqu there have been any significant differences between the oral pres-—

entntions and the written form a and between the two written forms a + b

o +b %

¢ \, and .a- ? The present writer has observed that in many classrooms where

. i PEER .
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the format a because for them the later symbolization has no meaning
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and the first format has been learned .by a stimulus-response teaching

.approach.

For the D-D examples; would there be any significant differences
if the written or oral presentatious Bad been of the form 23 + 12, where
the first.number is larger. than the second? ’

' d) The term "pr&blem" may be misleading in Lhe*context of this study.
Therstimuli given to the children are examples or exercises. If the stimu-
lus has meaning for the child, he or she will apply a procedure whzh can
be~recorded by the iyterviewert But if ihe stimulus has no meaning for
%ge child, but he or she has learned a procedure and applies'it correctly
to obtain a correct result, what significant conclusion can be drawn?

Let us examine the case 23 + 16. 1Is this a problem by definition for

the chizd? 1t depends: %if the child has had no experience with place
value, what meaning can it have Eor him or her? The child has no existing
schiema which permlts him or her, to assimilate the stimulus., It therefore
cannot be_ con51dered a problem. Q;werer, if the child has had meaningful
experiences with place value, 1if 23 and 16 have a meaning for the child,
and if the child has not been drilled on addition of two digit numbers,
tWén‘ZB + 16 may be considered a problem for the child.

e) If the children had not been previously given addit%ons in class
of the types (5 + 3 + 4 +,2) or (23°+ 14 +12) and if these types had
been used in the interview, would the ‘strategies used have been diEEer:
ent? » .

» £) Because of the complexity of the concept of place value system
of numeration, ig is questionable whether the children who made a correct
response to 23 +U16 were actually usiﬁg a place value strategy. It would
seem that in order to verify if a ¢hild really uses this strateéy the
child would have to be able to succeesfully find the results to 432 -+ 527
or to 23 ' '

+16 e

2) It is stated in the report that the textbook for both grades pre-
sented place value concepts, particularly as they apply to the writing of
numerals. In the table of data it can be noted that while 77.5% of the

secona—graders used appropriate strategies for D-D, only 35% of the

\
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first-graders used appropriate methods for the same level exercises.
It would seem.then that prehaps instruction had an influence on the
results. To what degree are the appropriate strategies related to the
inst:uction? The present-writer has observed that children who have de-
veloped an understanding of the place valuelconéept in the first grade
(that is, children are able to describe and illustrate the meaning of

symbols 3762 without naming the columns) develop appropriate strategies

for adding 3762 + 4879 in the second grade without being taught a partic-

ular procedure. -
Example of 3762
a particular +4879
strategy 7000
observed: “ 1500
130

11

8641

In brief, this study confirmed findings of previous studies on the
o

n

o

subject, but unfortunately does not give new significant insights.

Charles de Flandre

Abstractor's: Comments (2)

This article is one of several concurrent but independent efforts
that examined the solution pfécedures which young elementary school chil-
dren use in addition and subtraction problems. These paperseare now ap-
pearing in print, and they give-us a much more complete and richer picture
of the capabilities which these children possess (even agside from instruc-
tion). Some other such papers are Carpenter, Hiebert, and Moser (in the

January 1981 issue of the Journal for Research in Mathematics Education),

and several papers (by Carpenter and Moser; by Steffe, Thompson, and

~ Richards; by Fuson; and, for younger children, by Gelman and Starkey)

which will appear in the book Addition and Subtraction: A Developmental
Persgectivé, edited by Romgerg, Carpenter, and Maser (to be published by
Lawrence Erlbaum Associates). All except the last paper deal with the
_counting~on procedure. ’

The Houlihan and Ginsburg paper contributes to our kqowledge:in sev-
eral ways. First, the problems given go beyond the usual limits of addi-
tion problems taught to first graders (sums below ten) to include double-

|
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digit numbers. Second, the formal teaching content which the children
had experlenced was assessed at least somewhat so that conclusions about
children's inventions could te made. Third, performance was contrasted
when problems were given orally and in written form. Finally, specific
solution procedures rather than mere correct Or incorrectness of response
were the main focus of interest. In general, the conclusions which the
authors drsw seem warrantéd by their data. These are outlined above in
the extended abstract.

A few minor questions might be raised about specific results and
interpretations of the study. Two of these concern issues about which
the interview method seemingly would have enabled some resolution. First,
the authors propose a possible interpretation of the fihding that signifi-
cantly more first graders used correct ‘solution procedures for the single-—
double digit problems when they were presented in oral than in written
form. This inﬁerpretation is that first gradérs.have relatively more
difficulty in recognizing double~digit numbers by reading than by lis-—
tening. If in fact this was the case, it would seem that the interview
method would have permitted the authors to observe the nature of sny ‘
difficulties children had in recognizing written forms. For example, did
children reverse the digits of thé double-digit number or were they simply
unable to verbalize the problem at all? 1If the latter, does this indicate
that children's meanings of double-digit number words are first primarily
auditory ones, and that these auditory forms of the written numerals must
be accessed for a solution to be reached? This would seem to be a signifi-
cant finding and could be indicated simply by the number of chlldren in
the written condition who in Ea;t could not give the oral form: of the two-
digit number. . v

A second issue is that a sizable number of children counted-on with-
out objects in the single- dlgit double—digit and double-digit double-~digit
conditions. How did these “children keep track of how many they were
counting-on (they were counting on at -least 7, 13, or 14 for the smaller
numbers in those problems)? -Again, the interview method would seem to
have permitted some indicationV0f how these children were doing this suc-
cessfully. .

A final minor point is that the authors conclude in their abstract

oY)
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and article that "In general, second grade qhildren'efficienﬁly adjusted

their strategies according to the magnitude of the problem's addends."

The words "efficiently adjust' are probably too strong here. The fact is

o

" that different strategies are possible for problems with addends of dif-

ferent sizes (e.g., one cannot use a place value solution on a single-
'digit problem and one does not memorize solution faéts for double~digit
problems). The data thus indicate that first and secohd graders in fact
have these different strategies available for addends of different sizes,
and they will use different s&rategies for different sizes. Because the
study only assessed the first method each child used, and not all of the
methods which that child could have used, we do not really know if each
child used at each level the most efficient strategy available to him or
her. Tndividual children in fact may not have made the most efficient
selection of the strategies available to each.

Karen C. Fuson

O "- - 31

RIC

i v R ‘ r




\

Karmos, Joseph S.; Scheer, Janet; Miller, Ann; and Bardo, Harold. THE
RELATIONSHIP OF MATH ACHIEVEMENT TO IMPULSIVITY IN MATHEMATICALLY
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c e

. Abstract and comments prepared for I.M.E. by THOMAS C. GIBNEY,
The University of Toledo. :
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1. Purpose o

To investigate the relationship between impulsivity and learning
mathematics. ‘ -
2. Rationale

impulsivity involVes the degree to which a student reflects on the
validity of a hypothesis or answer to a problem that contains response
uncertaipty. Past research suggests that impulsivity may hinder a stu-
dent's learning of mathematics. This study related to previous. findings
between impulsivity and computation by Jon Englehardt and Albert Rebhun.
Other related studies by S. B. Meséer, A. Schmebel, R. M. Yando, and J.
Kagan were surveyed in the article. N

3. Research Design and Procedures

Fifty-five elementary students of age 12 or less were the subjects.
There were 25 girls aﬁd 30 boys in the study, all clients of the Southern
Illinois University Diagnbstic Mathematics Clinic, the Mathematics Learn-
ing Clinic'at Arizona State University,.or the Arithmefic Center at the
University of Marylandl - s

All instruments were administered by a clinician on an individualized
basis at the student's first session at the respective clinics. Impulsivity
was measured by the number of errors on the Matching Familiar Figures Teét;
The KeyMath Diagnostic Arithmetic Test (1976) was used to determine the
extent of the mathematics deficiencies and yielded mathematics scores in

the 14 different content, operations, and application areas of the test.

4. Findings
o . Moderately strong relationships were found between impulsivity scoreas

and scores for each of the 14 KeyMath areas. For seven of the content,

©
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areas, fhe absolute value of the correlation was Q.45 or greater. TImpul-
siyity, therefore, accounted for at least 20% of the variability ;n math-
ematics scores for one-half of the mathema€ics areas. The correlations
ranged from ~0.31 to -0.48 with seven scores in the .30s and seven in the
.40s. Of the 14 KeyMath areas ipvestigated, Mental Computation had the

strongest relationship with impulsivity (r = - 0.48), while multiplication

-had the weakest relationship (r = - 0.31).

1

" 5. Interpretations

Students indentified as math%maticélly deficient obtained moderately

. strong correlations between inpulsivity and 14 areas of mathematics.

These correlations suggest that elementary school students who have math-
ematics deficiencies might benefit from specific training to reduce impul-

slvity in certain mathematics areas, particularly mental computation.

Abstractor's Comments

It is particularly important that the signs of all r's were negative
and that they were quite consistent in magnitude. These facts should.
have been discussed in more detail in the article. A\\h_

With a = 55, it takes an r of about 0.27 for a two—tailé&\test, to
obtainusignificance at @ = 0.05. If confidence intervals ;ere built for

the r's, some would be close to spanning zero. -
? Just because r = -2 0.48, it does not necessarily follow that impul-
sivity causes the variability in the mathematics scores. Correlation does
not necessarily imply cause and effect.
The researchers have compiled evidence to support the benefit of

training elementary students to be less impulsive about computation in

“mathematics. Instruction designed to test this evidence appears

appropriate.

6
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McClinton, Sandra L. VERBAL PROBLEM SOLVING IN YOUNG CHILDREN. Journal
of Fducational Psychology 73: 437-443; June 1981.

Abstract and comments prepaged for I.M.E. by JAMES H. VANCE,
University of Victoria, Victoria, British Columbia. “

1. Purpose

The purpose- of th? research was to study the ability of children at
three age levels‘to deal with class inclusion problems presented in three
sensory modalities: verbal, visual, and kinesthetic. Both response accu-
racy and correctness of reason were investiggted.

¢ o

2. Rationale -
One effect of Piaget's theory of cognitive development on early child-
hood education‘practice has been an emphasis on learning by doing and manip-

ulation of materials. While acknowledging that children prefer and bene-

a

fit from active participation based on visual and kinesthetic modalities,
the investigator questions the implication that children are not able to
process verbally and suggests that this emphasis on these modalities may
have "obscured the child's verbal capabilities" (p. 437) .

o “Piaget's class inclusion problems were chosen for the study because
they can be presented visually, kinesthetical&y, and in a purely verbal
form, and also because the literature.suggests that the solution to these™
problems is related to the mode of presentation. Researchers have also
attempted to find explanations for children's {ncorrect responses to class
inclusion problems. The misinterpretation hypothesis holds that children
translate the questibn into a comparison . the two subclasses, giving

the larger of the subclasses as their answer.

3. Research Design and Procedures

The s@bjects were 72 children attending five schools in middle-
class neighborhoods of a suburban city. There were equal numbers of
boys and girls at each of three age levels: &4-, 6- and 8-year-olds. . .
Two problems were given to each - subject under each of three condi-
tions:

(a) The verbal prescntation. No materials were used. For one ’

.
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problem, the experimenter would say: "Let's pretend I have a box

of shapes. In.the box is a little pile of squares and a big
pile of circles. 1In the box are there more shapes or more
circles? Why?"

(b) The visual presentation. A color photograph was shown to the

subject. For the shape problem, the photograph showed a small
pile of circles and aolarger-pile of squares. The experimenter
would say: '"These are circles and these are sduares (pointing).
In the picture, are there more squares or more shapes? Why?"

(c) The kinesthetic presentation. For the shape problem, a box con-

taining circles and squares (more circles) mixed together was
placed on the table. The experimenter would say: '"Here are
some,shapeél Watch me'", and sort the ghapes into two piles.

Then the experimenter would replace the shapes in the box and

ask the child fo sort them. After correcting the pile where
necessary, the experimenter would say: -"These are circles;

Why?"

) these are squares. Are there more circles or more shapes?
The other problem involved crayons, pencils, and things that write.

Within each age group, subjects of each sex were randomly assigned to one
of the six possible condition orders, and within each condition order to
one of the twd problem orders. Problem order assignments also determined
which one of two examiners (one male and one female) was used.

To correct for a possible tendency for subjects to repeat previous
answers or select the last alternative, the majority subclass was reversed
fér each condition and between problems within conditions, and the order
in which the subc’lass and the superordiqate class were mentioned was alter-
nated. Thus; if a child was given the verbal condition first and the

" visual condition second, the first three questions might be: '"Are there
more shapes or more circles? Are there more crayons or more things that
write? Are there more squares or more shapes?" ’

A mixed model experimental design was used. Within-subject factors
were conditions and problems; between-subject factors were sex, age,

examiner, and order.
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4. Findings '
An analysis of variance computed to examine response QCCUracy revealed
the following significant effects (p < .05): Condition (p < .025), Age X
Qrder interaction (p < .05), and Age X Condition interaction (p < .005).
.Using ther Newman—Keuls multiple comparison procedure on the three
conditions means, it was found that the subjects in the verbal condition
gave signiflcantly more correct résponses than those 1n either the kines-
thetic or the visual condition.¢ There was no Significant difference be-
tween the latter two conditions.
An inspection of the Age'X Order graph suggesté& that the 8~year-olds
outper formed the younger children in four of the six condition orders.
Table 1 (p. 440) summarizes the results of the Age X Condition inter-
action. The Newman-Keuls procedure indicated that the Q—year—old; did
. significantly better under the verbal condition than under etther the kin-
esthetic (p < .001) or visual (p < .0l) covditions. No significapt‘condi—

. tion effect was found for the two other age groups.

¢

Table 1

Percentage of Correct Responses by Age and Cordition

Age )
) (years) Verbal Visual Kinesthetic Total
4 40 19 ' 13 » 24
6 17 15 8 13
8 42 42 44 42

>
F

Reasons given by-subjects for their responses were of three types:

don't know; reason based on a comparison between the twoosubclasses; and
correct reason. The 'don't know" reason was given more often by the 4=
year-olds than by the olderrghildren, and occurred more frequently in the
verbal conditioh than in the other two conditions. The 8-year-olds gave
more correct responses than the 4- gpd 6—year—oldé; there was no signifi- . .
cant difference in this regard betweén the two_ younger groups. 7
The ability to supply correct reasons for correct answers increased

with age under all conditions. The majority of reasons given across gradé

k]
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levels was of the’type that Indicated children were comparing the two sub-

classes.

Interpretations

Since the 4-year-olds performed better in the verbal condition than

in the visual or kinesthetié conditions, support is given to the contention
that certain problems may be made more difficult for young children by in-
sisting on¢visual or kinesthetic presentation. The verbal presentation

may allow the young child to focus attention on the problem itself, with-
out pelng distracted by pictures or objects. Emphasis om touch and sight
in early childhood may place the child at a disadvantage in coping with
verbal information. There should be equal emphasis on activities which

involve the verbal modality without visual or concrete props.

Abstractor's Comments

This is a worthwhile and well-designed study; the results contribute
to the literature on both class inclusion problems and concrete-pictorial-

verbal modes of learning. However, the investigator's interpretation of

‘the data and the implications she draws for instruction are open, to debate.

The presentation of the data in the report allows the reader to formulate
alternative interpretatilons of the fesults. .

Consider again Table 1. Looking only at the 4-year-old results, one
might be Yed to conclude, as*'did the investigator, that children can sclve
problems more easily when they are presented in a pureiy verbal way, and
that one explanation for this might be that pictures and objects are dis-
tractions father than helpful aids.

My experience with young children makes it difficult for me to believe
that 40% of the 4-year-olds could correctly assimilate the information and
relationships in these problems (e.g., shape, }ittle, square, big, circle,
more) in the verbal presentation. Data suppliea in another table in the
‘report increase my‘doubts: under the verbal condition, no correct reasons
were glven by a—ycar-oldsﬁfor correct answers,v?nd 79% of the reasons *
given by these children were of the "1 don't know" type. On fhe other hand,
#n the visual and kinesthetic conditions, 11% and 17% respectively of the

correct answers were accompanied by correct reasons. Across conditions,
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.

the percentages of correct reasons for correct answers inéreases with age
(to 35% at age 8). Across ages this ratio increases from 32% in the verbal
condition, to 58% and 74% in the visual and kinesthetic conditions. These;
figures clearly do not support the claim that the verbal modality is super-
ior. ’ ’

Then how does one explain the 40%? Firs&, it should be remembered
that the subjects were not requ® ed to "solve'" the problems or supply ans-
wers; they were simply asked to select one of two alternatives provided
for each question. In a normal problem-solving situation then, about 50%
of the answers would be correct by chance. "Class inclusion problems, how-
ever, are cognitive development tasks and it is egpected that children who

are not at a particular stage will select the wrong alternative, not be-

fcause they are guessing, but because of the way they perceive the situa-

O
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tion. Now if at the verbal level the 4-year-olds could not understand

the problem, their answers would reflect random guessing. 1In other words,
perhaps the younger children didn;k comprehend enough to be misled. When
the problems were presented with pictures and ohjects, the percentage of
correct answers decreased because some of the children began to understand
the situation well enough to misinterpret the question. The -ratio of '"cor-
rect" answers for "wrong' questions is greatest in the kinesthetic and
visual presentations, and only chance in the verbal presentation.

The investigator states: 'For the 8-year-olds, the mode in which
the problem was presented was not so crucial, indicating that the older
child is not so highly influenced by distracting visual and»kinesthetic
cues" (p. 443). An opposite explanation would be that at age 3 the child
is developmentally more able to function at the verbal level without the
direct aid of pictures or objects, with ‘which he or she has had previous
experience. ‘

With -respect to the investlgator s concern that preschoolers are not
given sufficient opportunities to learn and solve problems at a purely
verbal level, it is not clear what specific changes from current practice
might be suggested. Children are encouraged to listen (to stories and
instructions), to imagine siluations, and to speak and express their
ideas. Activities in visual and kinegsthetic settings are usually accom-

panied by verbal directions or questions. Number and geometrical ideas




E

certainly must be taught initially with reference to objects and pictures.

But teachers can ask questions and pose probléms at a verbal level ‘about
concepts and terms with which children are already familiar from previous

experience,

In conclusion, while Ehe investigator's concern about the abilify of
young children to learn at a verbal level may be justified, the results
of this study on class inclusion problems do not support the conclusion
that verbal presentations are superior to pictorial and kinesthetic pres-

¢

entations in early childhood.

.
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Nibbelink, Willlam H. COMPARISON OF VERTICAL AND HORIZONTAL FORMS FOR
OPEN SENTENCES RELATIVE TO PERFORMANCE BY FIRST GRADERS, SOME SUGGESTTONS.

School Science and Mathematics 81l: 613-619; November 1981.
=
N

Abstract and comments Prepared for I.M.E. by DOUGLAS A. GROUWS,
University of Missouri, Columbia.

Purpose . ‘ﬁ

The purpose of this study was to (1) determine if first-grade pupils'
solving performance on open sentences presented in vertical form differed
from their performance on similar sentences presented in horizontal form
and, if so, 2) ascertain:whethe; the differences were due to different

perceptuél skills being used in processing each form.

Rat Lonalle

It is known that young children discriminate between figures ini-

tially by vertidaliy scanning for differences and then by horizontally
scanning. The accuracy of the horizontal scanning skill develops more
slowly than the vertical scanning skill and may thus be associated with

reversal errors in processing horizontal form sentences. Similar errors

.may not occur on vertical form sentences,, since the vertical scanning

skill develops earlier, and thus solving performance may be better on

vertlical forms than on horizontal forms.

3. Research Design and Procedures

The general equation a @ b = ¢ was considered. Two operations (ad-
dition and subtraction), two modes of presentation (vertical form and
horizontal, form), and three placeholder positions (a, b, and'g) were

used co form !2 item types. Four items of each type were constructed

uslng basic facr combinations to generate each 48-item test. Test forms

were balanced to insure that basic fact difficulty did not operate dif-
ferentially within the primary factor of interest: mode of presentation.

Thus, Lf 8 + /TV = |3 appeared on one test, then wag on a differ-

]
+/ /.

~
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v

ent test.

The tests were administered to 40 first graders (8 randomly selected

40




‘from each ofifive first-grade classrooms). The five sample classrooms
“had participated [n a curriculum deveiopment project "aimed at curbing

children's tendencies to do»asfthe—sign—says“ {p. 615) when solving sen-
‘ ténces like 3 + l::7‘=‘%} that is,“to avoid always combiningwthe two

glven numbers using the given operation regardless of the nature of the

open sentence. i3
< a
4. Findings . . B
i h . . v ool
¢ Pupils correctly solved significantly (p < .0l) more vertical form

" sentences (74%) .than horizontal sentences (66%). Omitting straight basic

L fact sentences, where “theré were no practical differences in perfo. -ance,

‘Zﬁé of'the vertical form (V) sentences were correctly solved as'opposéd

t0\58/ of the horTzontal -form (H) _sentences.

;The tests were rescored, count1ng as correct answers wh1ch could be

the ﬁt9ult of either complete reversing or flltering and reversing"

- (p. 616) By rescoring the tests, scores’on the H sentences improved and
there was less. than one percent difference in performance between H and \
sentencts
5. £ﬂ£§£ﬂ£§tati°“°

The form (ﬂ or V» did not affect performance on straight computation

‘¢

. sentences, Qerhaps because of substantial previous worE*with such types

of sentences exclusively and/or the close proximity of the numerals to
4 .

¢
“The largtst differences between H and V were on sentences where the

placeholder was 1in the initial position (i.e. theﬁefﬁﬂsition) These

differences dlsappear when reversals are taken into account (i.e., scored

the operatlon slgn

o

as correct), thus suggesting that puplls switch from one* method of attack
to agother much more readily with H than V. Surprisingly, results on sen-

tences qf type 3 (i.e., a -~/ [/ =c) showed higher scores for H than V,

which may meén that pupils treat it as a special case.

#  "The horizontal form for open sentences should be avoided in grades

ohe and two because the perceptual skills requlred/by that form are not
well established and because open sentenceszoffer a poor vehicle Eor
teacthg such skills" (p 619). Open-Sentences 1n.vertical form, how—e
ever, can be both meaningful/gnd>enjoyable for younger pupils, and

~ o
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certainl§ senténces in this form can be used as enrichment for academi-

cally talented pupils.

e

Abstractor's Comments

This is an interesting investigation and as such raises a number of
issues and questions. My first comment is that it is.unfo;tunate that
none of the substantial literature related to open sentenves is presented
or‘reviewed. In fact, a study reported at AERA in 1972 dealing with per-
formance on V and H formats in workbooks was not even rientioned.

The author does take account of instruction in discussing the re-
sults of the study by pointing out that the instructional program with
its embhasis on lowering the incidence of do-as-the-sign-says strategies:
provides an advantage to detecting left-right reversal errors. In my
view the nature of the instrudiion; the emphasis or lack of emphasis on.
certaid sentence types or forms, and other instructional considerations
can greaﬁly affect solving performance. The author acknowledges this to
a limited extent when he explains the lack of differences in ﬁ and V dir-
ect solution sentences. He seems inclined, however, to minimize the im-
portance of instructional program in explaining H and V differences and
relies much more on inherent characteristics of the sentences and their

possihle 1ink to perceptual problems. At a minimum, it would have been

useful to have a careful description of the instruction (the context of

the instruction--how placeholders were introduced--was clear) so that

~ readers might at least speculate on their own about instructional effects

O
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The author does a good job of analyzing the data by storing and re-
scoring the data on the basis of correct answers. Further analy51s or
descriptions of incorrect responsés would héve been interesting. In .
fact, an attempt to determine whegher students consistently used a par-
ticular strategy (e.g., do-as-the-sign-says) or tended to be haphazard
would have been,useful information. In fact, the study cries out for
some Oobservational data or interview data to supplement the analyses of
the test data. Perhaps, in falrness, it was not feasible to collect
such data due to this study being but a part of a larger project.

Clinical work does seem to be a logical extension or .follow-up to this

PeN
oo




37

.investiéation. ‘

Finally, the autho? in my opinion jumps overboard in his final para-
.graph of suggestions, after -having been particularly careful and caﬁtious
in all the previous discussion. 71 think he goes beyond the level pf pru-
dence when, based on a single study, he concludes that "horizontal form
for open sentences should be avoided in grades one and two" (p. 619).
This 'seems particularly blatant when one recalls that the first-grade
pupils in this study scored 66% correct on the horizontal open sentences

overall and 82% correct on the straight computation horizontal sentences.
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Peterson, Penelope L.; Janicki, Terrence C.; and Swing, Susan R.

ABILITY X TREATMENT INTERACTION EFFECTS ON CHILDREN'S/LEARNING IN LARGE-
GROUP AND SMALL-GROUP APPROACHES. American Educational Research Journal
18: 453-473; Winter 1981. ' :

: Abstract and comments prepared for I.M.E. by BILLIE EARL SPARKS
University of Wisconsin, Eau Claire

1. = Purpose
This was an aptitude treatment interaction study of fourth and

fifth graders learning geometry. Specifically, will curvilinear regres-
sion show an interaction between treatment (amall group versus large
group) and aptituée? Also, the study investigated the effect on achieve-

ment of matching preferred learning style with instructional approach.

2. Rationale
, Several studies of small-group learning have found that while there
. may be no significant main effect for treatment (small group versus large
grouﬁ);‘there is an interaction between aptitude and treatment. Several
of thg‘researchers who have found such aptitude-treatment interactions

have hypothesized that in small groups high-ability students give expla-

nations and learn from that, low-ability students receive explanations

| and learn from that, while middle-ability studeénts neither give nor re-

ceive explanations. This study was an attempt to replicate the existence
of sﬁch,an aptitude-treatiment interactioq.and to explain it tﬁrough ob-
servation of the group pfocess present. ; .

The authors had conducted a previous study in which students per-
formed wofse when taught in the approach they had initiaily preferred;
Since this is contrary-to common ‘belief, the study also sought to inves-
tigate this finding éir;her.

3. Reseafch Design and Procedures

Ninety-three fourth and fifth graders from a singie elementary
échool in Stoughton, Wisconsin, were the $Subjects utilized for the study.
They were taught by two. experienced teachers, each teaching approximately
one-fourth of the students by each of the treatment procedures.

Prior to the tredtment, each student was assessed by -a mathematics

©
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achieyement test (STEP, Mathematics Basic Concepts), an IQ measure
(Raven's Progressive Matrices), a locus of control measure (Academic
AchievementﬁAccountability), and three experimenter-designed instruments
which assessed attitude’ toward mathematics, preference for learning in
small groups, and under what procedure the student felﬁ he or she woulﬁ
learn best. ) )

A stratified random assignment was then made to teacher and treat-
ment SO.that students were both matched and mismatched on learning style
preference. Equal humbers of high-, medium- and low-ability students
were assigned to each group.

The two treatments were delineated in the following manner. For
both grohps the teacher spent part of each class period reviewing pre-
vious material and intrnducing new material to the group as a whole.

The content taught was a nine-day geometry unit from Developing Mathe-~
matical Processes. This was followed by approximately one—ﬁalf of each
40-minute period with the students doing workbook assignments. Those

in the large-group approach worked individually, asking questions of the
teacher as neéessary. Those who were‘assigned to the small-group approach
worked in groups of four- (one high ability, two middle ability, and one
low ability). The students were to get assistance within the group and
only as a 1ast‘resort turn to the teacher.

0k BN 1
=4 VGO wWe T T ConRGy
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tod anm cash nlace ta accoce the implementa-—

-
tion of the correct inetructional process and to assess the group pro-

cesses present. .
At the close of the instruction, a geometfy achievement test was

administered along with a re-administration of the attitude toward

teaching approach scales and the attitude toward mathematics scale.

Two weeks later a retention test (geometry content) was administered.

Ceneralized regression analyses were then performed on the achievement,

attitude, and fetention.scores. Aptitudes, teacher, treatments, and

aptitude-treatment interaction terms were entered into the equations.
4. Findings

For both the achievement data and the retention data, the only

significant effects were ability and the curvilinear aptitude-treatment

O
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interaction for ability. This interacti&n showed that both high-ability -
and low-ability children learned best iq a small—gfoup approach while

the teaching appfoach had no effect on the achievement of middle-ability
children. ' v

In the regression analysis of the attitude toward mathematics post-
test data, the primary predictor was the attitude toward mathematics pre-
test/locus of control factor. Ability was also a significant predictor,
with low-ability students having mofe positive attitudes toward mathe-
matics than high-ability students. = - ‘ .

The attitude toward teaching approach data analysis yielded signifi-
cant predictors of treatment, ability by treatment, and attitude/locus
of control by treatment.

An‘analysis of the data on observations of group processes showed a
significant relationship between the number of explanations given and
achievement. This was noﬁ significantly related to attitude. Receiving
explanations was not significantly related to achievement or attitude.
High-ability students gave the most explanations, low-ability next, and

middle-ability the least.

5. Interpretations

The authors state that their findings support the é;isEEEEe of a

1 intoavrantdan
Rter E2

for ability in auch larpge-—
1 124

carvitinear aptitude ment—in action
group small-group studies. An underlying factor here is when students
teach students. No confirmation could be given on whether or not one

should match preferred learning style with teaching approach.

Abstractor's Comments.

The findings of the curvilinear aptitude-treatment interaction
ralses several questions. Could the large middle group's achievement
be affected by work to improve their self confidence so that Ehey might -
6ffer more explénations? Where is the best place to 'cut" high and low
ability to find such an interaction? What would happen if the groups
only contained high- and low-ability students?

The authors do not really attempt to relate their study to actual

classroom use, but rather discuss the research methodology. I feel that

e
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the finding which teachers might most apply is that of the advantageé

of students teaching students. Many experienced teachers will comment
that the first time nhat ﬁhey really understood some item of content was
when they had to téach it. They may have received many explanations but
now they had to &izg'an explanation. Encouraging this in the classroom
seems fruitful. 4

There may be a confounding of the findings of this study with the

content. At first glance this study almost seems independent of
.The geometry seems to be a vehicle. However, it would seem that
inquiry, discovery approach of DMP would not lend itself well .to

purity of the large-—group approach. T think most teachers would

content.
the
the

want to

o

allow on-task student discussion here.

Since social relationships frequently affect group interactions,
a4 third treatment in which the child}en pick their own group would be
an interesting addition. Other® Factors would then need to be controlled
statistically. An additional ektension would be to attempt a replica-
tion at maybe ninth-grade level to seé if low-ability students still

offer more explanations than middle-ability students.

ERSC 47 o
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Schofield. Hilary L. TEACHER EFFECTS ON COGNITIVE AND AFFECTIVE PUPIL

OUTCOMES IN ELEMENTARY SCHOOL MATHEMATICS. Jourmal—of-Educational
Psychology 73: 462-471; -August.1981.

Abstract and comments prepared for I.M.E. by HAROLD L. SCHOEN,
University of Towa.

Purpose

To determine the relationships among teachers' mathematical achieve-

ment and attitudes and those of their students in grades 4 to 6.

2. Rationale

Recent teacher effectiveness literature suggests that the promotion
of academic .skills may not be compatible with the promotion of favorable
student attitudes. Yet in the elementary mathematics teaching litera-
ture, it is generally held, in spite of little empirical support, that
teachers who like the subject and are good at it will be likely to pro—
duce students with similar attributes. Furthermore, teachers lacking in
these two traits are likely to foster students with similar deficiencies.
The present investigation was designed to assess the validity of each of

these apparently conflicting arguments.

O
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3. Research Design and Procedures

Tests measuring mathematlcs achievement and attitudes toward mathe-
matics and its teaching were administered to 251 prospective elementary
school teachers {189 females and 62 males) from two Australian teachers'
colleges toward the end of their final year of training. Of these
teachers, the 56 who were assigned to classes in grades 4 to 6 were
asked to administer tests of mathematics attitude and achievement to all
their pupils toward the end of Term 1 (April) and again at the end of
Term 3 (Octoper). Based on the maximum number of pupils enrolled in
the classes and on those.teachers and pupils who participated in testing
in both April and October, data came from 1,025 children (501 girls and
524 boys) in the classes of 50 teachers (30 female and 20 male). »

zheuachieVement test for teachers covered a broad range of mathe-

marical concepts, and the attitude measure assessed the teﬁchefsi—attinugéé;;____
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, test in April and again in'October. At the same time, these"pdpils ex-

43

toward mathematics and its teaching. One student achievement test

measured concept acquisition and the other measured computation skills.
One-way analysis of variance and covariance were used to investi-

gates the relationship between teacher variables (at 3 levels--low, medi- -

um, and high) and pupil mathematics attitudes and achievement measures.

4. Findings .

Compared with pupils of middle- and low-achieving teachers, the

. S - AL .
mathemat ics achiévement on hoth the Conceptd test and the computation

pupils of high-achieving teachers consistently exhibited the highest

hibited sign{ficantl& less favorable attitudes towards mathematics than
thv pupils ol low- and middle-achieving teachers on all five attitude
measures in April and all four that were significant in October. (The
prubability levels that are reported are p < .0l or less, with one .05
level difference noted.)

Withrespect to teacher attitudes toward mathematics, in comparison
wiﬁh-middle— and low-attitude teacﬁcrs, high-attitude teachers had con-
sistently higher achieving pupils on both the concepts and computation

s

tests at both testing times. At the same time, these pupils had signifi-

[E

attitude teachers.

With respect to the teachers' attitudes toward "mathematics teach-
P

ing," there was a consistent, positive relationship between the teachers'
attitudes toward teaching mathematics and pupil mathematics achievement
on both the mathematical concepts and computation tests at both testing
times. The relationship hetween teacher attitude toward mathematics
teaching and pupil atfitude toward mathematics was slight.

Changes in teacher-pupil relationships between April and October
were investigated using one-way analyses of covariance. 1In the main,
the negative relationship between teacher attitude and pupil pttitude
strengthened with time. On the other hand, the relationship between

teacher mathematics achievement and pupil mathematics achievement (com-

Tputatitony whtehrwas sipniticant and positive -in both -April-and-Oetober, -

reversed direction fn this analysis; that is, the relationship hecame

l{lC 7 dg
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weaker over time. No other effects for teacher mathematics achievement

or attitude on pupil mathematics attitudes and achievement evident in -
the October data were significant in the covariate analysis. :
5. Interpretatlons :

_The prescnt Flndlngs offer clear support for the commonly assumed
pOHltLVQ dbsuvLatlon between teachers' attitudes and achievement in N
matHematics and-pupil achxevement in mathematics, but they do not sup- _

'purt the contention that this aSSOCdatlon 1s achteved via pupll attltudes.
Rather. there 1§ support for the position th1t teacher behaviors ‘that
enhance the acquisition of mathematical skills may confLict with those
that enhance the development of favorable attitudes toward the subJect.
Conversely, these results oppose'both elements of the contention that
the promotion in children of favoraﬁle attitudes toward mathematics is

' necessary for their adequate mastery of mathematical concepts and skills .
and that teachers who.do not themselves possess the desired Attitudes

will be unable to transmit these attitudes to their pupils.

Abstractor's Comments

. This study is'n technically sound correlational study. However,

v it seems possible to view the results in ways quite different from the
researcher's interpretation. For example, perhaps the prospective
tvachers with high scores on the achievement and attitude measures in
this study attained more ndesirable" teaching positions than did those
who scored in the middle and low range. Since these measures, espe-
clially the achicevement measure, very likely correlate positively with
general intelligence and SFS, this seems like a quite plausible expec—
tat lop. More "desirable' teaching pusitions often mean brighter, more
critical pupils. The relationshipé discovered in this study could then

be the result of. these initial student differences and would, of course,

have nothing tu do with the effect that teachers with pre-existing atti-
tudes and achfevem ent levels may have on their pupils.

is this scenario more or less plausible than the researcher's inter-—
pretation?  How gerfously should we take the researcher's conclusions?

Fach interested reader must decide the answers to these questions for

(A
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. a

himself or herself. At least until further evidence is in, this mathe-
matics teacher educator is not ready to try to develop teachers with
negat ive attitudes toward mathematics in order to assure positive atti-

tudes for their pupils.

51
O

ERIC

Aruitoxt provided by Eic:




46

Smead, Valerie S. and Chase, Clinton T. ¢ STUDENT EXPECTATIONS AS THEY
RELATE TO ACHIEVEMENT IN EIGHTH GRADE MATHEMATICS. Journal of Educa-
tional Research 75: 115-120; November/December 1981.

"

Abstract and comments prepared fFor T.M. E by BARBARA J. PENCE,
San Jose State University.

L. Purpose

The purpose was to document and inveétigate the relationship between
student expectations for achievement in mathematics and subsequent achieve-
ment in mathematics. Student expectations were in no way varied,or changed
experimentally. Student expectations included the perception of the in-

dividual's achievement and also sex-related achievement expectations.

2. Rationale

Studv of self- fulfilling prophecies and the pygmalion effect has
prod:cgd a %fynllLCant body of experimental literature. Results generally
support the relation between expectations and human performance.

Following their review of this literature, the authors noted that
the classroom teacher was typically the focus for the independent vari-
able. In studies where student expectations were explored, the expecta-
tiong were artifically varied or experimentally induced. Consequently,
the authors felt that further study related Eo the pygmalion effect re-
quired exploration of the relationship between actual student expecta-
tions and achievement. They hypothbsized that, with general ability
controlled, achievement would be directly related to the individual's
expectations for achievement and also to the students' expectations for

their sex-group's achievement in mathematics.

3. Research Design and _Procedures
- The sample consisted of 698 eighth- grade students from three schools
{n a southern Tfwdiana cley.  The design related responses on a question-
naire with scores on two mathematics tests. ' '
The questxnnna:ra developed by the experimenters and administered
{n October, elicited ‘student expectations through their responses to

goven Ltems. frtems one and two asked how well the students expected to

wa
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do and what grades they expected in the mathematics class. Three ques-
tions explored parenE and peer expectatioas relative to the students'
mathematics achievement. The remaining two items asked for their sex
and who usuallyv did better in mathematics--boys, girls, or neither.

Student achievement expectations were cLassified into two levels,
high or low. Students who expected a grade of A or B were assigned to
the higﬁ—levci group while students with expectations for a C, D, or F
were assigned to the low-expectation group. Sex—role stereotypes were
assigned three values paralleling the three responses favoring same sex,
different sex, or expecting neither sex to achieve bettgr.

. Performance tests included two achievement tests and one test of
mental ability. The first achievement measure wa's the total mathe-
mat ies grade vqu'valent obtained on the combined Mathematics Skills
and Concept and Problems subséales of the Iowa Test of Basic Skills
(ITBS). The second cfiteriqn measure was the total score on a 30-item
experimenter-compiled mathematics test (ECMT). Stanine scores on the
cognitive Abilities Test (CAT) for the verbal, quantitative and non-
verbal scales provided measures of mental ability. The ITBS and CAT
were adminiQtered in December while the ECMT was administered in late

April.

s .

4. Findings

Data description included means and standard deviations for the
I'FBS, ECMT, and CAT divided accn;ding to the sex of the student, achieve-
ment expectation level fhigh. low), and perceived sex advantage (saﬁe
sex, opposite sex, neither).

The basic analysis was a 2x3x2 analysis of covariance, student
dachievement expectation level by perceived sex advantage by sex. ‘Each
of the three subscales of the CAT served as covariates. Cell frequencies
were gqualized through random deletions. The ANCOVA was replicated for
both the ITBS and ECMT scores. Thé TTBS analysis resulted in a signifi-
cant relationship between expected achievement and achievement (p < .01).
Data from the -ECMT produced the same result at the same level of signifi-
cance.  No significance was found on either run between sex and achieve-
ment or hetween perceived sex advantages and achievement.

Additional tables described the ..chievement expectations by sex;

ERIC . o3
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related the achievement expectations to the perceived expectatilons of
others; and provided a profile of sex vs. sex Eole expectation relation~
ships. A survey of this descriptive data yieléed interesting results,
such as: 867 of the high-expectancy group, but only 56% of the low-
expectancy group, reported similar peer and parent expectations; those
students with high expectations accounted for 69% of the sample; and
significantly more girls stated high expectations for their sex

(p .00%) .

Interpro: ations

Stude it expectatlons Slbnl]L(dntly relate to subsequent achleve-
menﬁ. Practically, it appears that a profltable classroom strategy
wondd be to build confidence. The low-expecta-ion students should be
helped to helieve that they will succeed.

The Tack ol éignificunt relationships between sex perceptions
and achivvement was explained by the idea that the individual's achieve-
ment pxpectation out-weighed one's expectations “or their sex group.

fhe descriptive data raised issues for further study. High
achievement expectations were expressed by a large percentage of the
students. Why does this overestimation continue through the elementary
grades?  Also, why do girls hold higher expectations for themselves

when bows are helieved to excel in eighth-grade mathematics?

Abstractor's Comments

Findines of this study were predictable. Indeed, the significant
relationsnip hetween self-concept towards achievement in mathematics
and subsvequent actual mathematics performance has been documented. One
major study which contributed to this arca of knowledge was the National
Lungitudinal gtudy of Mathematical Ability (NLSMA) -- a large (over
112,000 students from 1,300 schools in 40 states), long-term (following
specific popniat fons of students up to five years) study which hegan
resting In 1962, - Results from the NLSMA study were published in 32
volumes and are available from ERIC. Tn NLSMA Report No. 20, Crosswhlto
described the artlrudd resnlts and in NLSMA Report No. 27, Begle examined

var Lables measured at one time which predicted mathematics achievement
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at another time.

Gy
Correlational results from NLSMA Report No. 20 support the maJor

finding of this study. 1In grdde 8, actual self-concept correlated with
Spr;ng measures of computation and structure at levels of .34 and .35,
respectieely. " Crosswhite (p. 17) summarizeé the data for the total
chdy by stating, "in no case is the correlation large but the consist-
ency strongly suggests a-stable, positive relacfonship between attitude
and achievement." As abresdlt; the eighth—g%gde daca’can be viewed as
representative of relationships existing across srades. The consistency
ol the relationship is stated to be not only stable across grades but

ni\n across bcdles of achievement. Thus, 'although it is usually risky

ta Lnllapae pertormdnce on computation and application of concepts, in
rhls case the analysis using the single combined score probably gave as
muc? inlormation, as separa&ahasalyses.

Begleé in Critical Variables in Mathematics Education also'supports

the major Finding of this study in the ement that there LG a 51k—

milteant positive correlation between attitudes and achlevement” (p. 87).

§p cont inues by stating that "the relationship, however, is not as

strong as many seem to helieve"” (p. 87). It is interesting to note that

“in Begle's review of predlctors of eighth-grade mathematics achievement,

attitwle scales never appeared as.significant predictors either in the

s ease whén only psvehological predictors were used or when both mathe-

matics predictors and psvchological predictors were merged. In his
_summary, Besle states that "the best prédictors of. mathematics achieve-
ment are usunriv previous mathematics achievement” (p. V);
Consequently, although the results are predictable;.fhe implica-
tions cannot be justified on the baslévof the ftndings. Significant
pasicivd ruixLinn% between student achievement expectacionS'éed sub-
sodent J«nxevement fail to establish®causality and certainly in no
way et ine a dlreueton for the relationship. Td¢ illustrate, Crosswhite
tn. 1Y podinrs out that hnrre]atfdns with attitude scales are esseh~
ciallv rthe same whether the achievement is obtained the Spring before
‘wr‘thv Spring after administration of the attitude measure. This lack

ar direct ional vnnﬁu]iryh however, does not and cannot deny the basic

value svstem support for helping a student believe he or she can succeed.”

c
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Work for related studies not only helps with prediction of and/f
R 1nterpretat1®n“bf’resu]ts-’1t algo-yields-ideas-concerning . the instru-..
mentatlon. It is indeed sad that the substantial literature in Mathe-
matics Education on the relationship between achlevemenc and expecta-
tions as well as sex-refated cxpectations was not referenced. Cer-
q§inl§Jg more detailed understanding of mathematics expectations or
self-concepts and their relationship to achievement would be helpful.
° One contribufion in this area would be a standardization of measures
or even a collection of measures. It is sad when axperimental data
are collected dnd then not analyzed because of a concern Over reliabil-
Ciey. Ik is dlSO sad when experlmenter constructed measures are used
- and.there-are no reliability statistics establlshed on the Lnstrument.
This does not contribute to future worke k ’
Many questions evolvéd as I worked through this study. Since my
_major concern was the lack ‘of reference to related literature, T-will
explore only two of my questions.
N . First, although the combination of achievement scales for the inves-—
_tlgdtlon of expectation and achievement relationships made sense and
could be defended separation of the data inte two scales of ''computa-
tion" and "understanding' could have thrown some light on the sex-
, related correlations. Generally, by eighth grade, girls. e(cel in com~
& putatxons while boys excel in the conceptual and problem-solving areas
of mathematics. L
< g Second, those students who reported inconsistent achievement expec-
tations raised several questions. That is, further examination of those
students who ewpected to receive eithercan A or B grade and described
their general achievement as okay or bad or the reverse mismatch would
be interesting. What were they really saying? TIf scrlous, could they
have been responding on two different level§3 such as the grade predlc—
tion reflected the actual expectation and the evaluation of work re-
flected nn‘idual expectation? Were any follow—up conferences conducted?
If the answers were serious and the students were using similarorefer—
enceg for their answers, were there enough such cases to do additional
nndlvsos’ '

[n summaann, the vxpeerental questions addresss an issue where

bl <
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more work is needed. Documentation of relationships exist but an under-
_._standing of these relationships and ways in which to change self-concepts
or self-expectations would be a significant contribution both theoret-

ically and practically.

. [
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Squire, Barry F.; Cathcart, W. George.; and Worth, Joan E. EFFECT OF
MODE OF I“STRUCTIOV ON PROSPECTIVE TEACHERS' ATTITUDES TOWARD MATHE-
MATICS. Alberta Journal of Educational Réseatch 27 © 35-45; March-
1981.

Abstract and comments prepared for I.M.E. by LARRY K. SOWDER,
Northern Illinois University. P

1. Purpose

The primary focus of this study was an examination of the relative
influence on prQSberLe elementary teachers' attitudes of two class
formats, the ' ‘conventional” lecture setting and a "seminar-workshop

approach."

2. Rationale
Teacher attitude is usually regarded as iffluential in shaping stu-
dent attitude. There is some evidence that using a laboratory approach

has a positive effect on preservice teacher attitude.

© 3. Research Design and Procedures
Five sections of a semeéter course in elementary mathematics curric-
'ulum and instruction provided the 269 subjects, with 174 in the '‘conven-
tional' lecture treatment (three lectures a week). The other 95 students
formed the ex pcrlmental groups, Gor which the instructién consisted of
one lecture, one laboratory session, and one seminar a week. _The five
sections were taugsht by five instructors.
Three measures were given in a pre-post design: (a) ratings on
four items re]aLlng enjoyment, worthwhileness, and competence toO teach-
ing four major high school suhject areas; (b) an item from the Dutton
scale to measure the students' self- appraisals of thelr general feelings
toward mathematics; and (c) Aiken's 1972 attitude scale (Likert, 20

items) .

4. Findings
Students with higher attitude scores tended to rate mathematics

more favorably on the rating items—-—(a) above.

Eo
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With o = 0.05, the posttest score on the Aiken scale was statisti-
cally superior to the pretest séore only for the (grouped) experimental
sections (55.9 to 64.8). Blocking on pretest Dutton scofes into three
levels revealed an interaction between treatment and pretest level: at
the lowest pretest level, the lecture method was superior to the semi-
nar approach, with the reverse holding for the middle‘level and with

virtually no difference at the upper level.

5. Interpretations

The seminar-workshop approach seemed to enhance attitudes more
than the lecture methoﬂ; this finding suppofEs the bias of many mathe-
matiecs educatbrs. The interaction noted above, however, suggests that
students with the lowest attitude scores initially profit more from the
lecture method.

@

Abstractor's Comments B

Like the authors, I believe that improving preservice teachers'
attitudes toward mathematics is important. It is only marginally clear,
however, whey they thought the differenceq,in class format would make a
differepce, Was it that the seminar-workshop format allowed for labo-

ratory approaches? If so, two of the four small sections could have

. been given laboratory experiences and the othet two none. As the study

was carried out, class size and class format are confounded. One might
conclude just as well that smaller classes, not the format, improve
attitudes more.

The use of multiple measures of attitudes is an excellent feqture
of the studv, particularly in an area of measurement as "soft' as atti-
tude measurement. It is not clear why only one item was used from the
Dutton scale, nor why no correlation with the Aiken scale is reported.

Assignment of student to treatment was not undér the experimenter's
rdntrul, and thev note the proper caveats. It was surprising that they
did not comment on the uyse of five instructors. Perhaps some degree of
uniformity was built intoe the studv; otherwise any of the results

could be attributed to instructor effects.

E
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The study does have flaws in rationale and design."Perhaps one of

{ts better uses would be as a subject for discussion in a research-

critique course.
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Vest, Floyd. COLLEGE STUDENTS! COMPREHENSTON OF CONJUNCTION AND
DISJUNCTION. Journal for Research in Mathematics Education - 12:
212-219; May 1981. '

Abstract and comments preparid for I.M.E. by LARS C. .JANSSON,
University of Manitoba. .

1. Purpose

The purpose of the study was to .determine the iewel of college stu-
dents' comprchension of conjunction and disjunction and to determine if
invalid Inference patterns are followed by nonnegligible proportions of

students.

2. Rationale

It fias been hvpothesized that some people lncorrectly use the com-
moh logical connectives because they consistently apply incorrect logi-
cal rules and thus draw incorrect conclusions. "In a recent study of
college students’ comprehension of implication, 0'Brien (1973) observed
that students purinrmcdnbulnw the chance levels on certain subtests,
and he located and described incorrect inference patterns that were con-
sistently Yollowed by 'nonnegligible' proportions of the students.'
The prcsént study extended this research into the area of conjunction

qu disjunction using methods similar to those of 0'Brien.

©

An untimed test of 32 multiple-choice items was administered to a
sample of J15 first-year college students who were nonscience majors.
A sample item 1s given below:
Given: (Mary is In Room 3 or she is in the first grade) is False.
Givens  (Mary is in Room ") is False.
(1) (Mary is-in the first grade) is True.
C2 (Mary s in the first grade) is False.
t4) “he piven conditions are inconsistent.
%) No one ot the above alternatives is valid.

Thius, in toee set of items the truth ol the First two premises was
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varied to 51ve the four combinations™TT, TF, FT, FF. The example above

was coded FF.  Fach of these pairs was labeled a "component" and each -

component contained four items. The same format was used for conjunc-

tion and disjunction, resulting in the 32-item instrument. In each of
these two subtests, only two basic simple sentences were used. Each
alternative 1, 2, 3, 4 was a correct response for four test items in
each subtest.  "For the test construction, the order of individual
items wis randamized subjece to the constraint that no single correct
alternit ive response occurred more than twice in sequence. The same

Sequefee ot Lest flems wis presented to all students.'

Findings

For the conjuaction subtest, 86.7% of the responses tO the TT com-
ponent were correct, but the level nfisuccess was substantially lower
tor the otier three components, and "several incorrect respénses were
chosen more ot ten than expected by chanse.'" It was hypothesized that
Meertain inference piatterns mayv be followed consistently by significant
proport ions of thee students. . (and it was specified) that an inference
pattern is tollowed consistently...in a four—item component when the

oame alteruitive®response is given three or more times.'" For components

¥, ¥, aml FF, wuhstant ial proportions of the subjects responded accord-

ine Lo ianiidfoniUnFCiﬂn interence patterns. For example, for the FF
component , "Ah 1T of the students vonsistently responded according to v
the fovalid rale: It in tnL given condition, (P and Q) is false and

e of the simple sentences is false, then the other simple sentence is
11

false.

For the asahbest on o lisjunction, 70.97% ol the responses for the TF
component Were correct, and for the FF compﬁnent 57.87 were correct.
WPor tite TT and FT compeunents, incorrect responées occurred more often
ttan expected br chance. I'he ncFunl frequencies were compared to the
expected nsing the normal approximation to the binomial discribut{on.
UThe majority of the responses to the TT component followed the invalid
inference pattern: [t (P or Q) iIs true and one of the simple state-

oment s fs triae, then thv other simple statement is true. The majority
of responses to the bl compofient followed the invalid pattern: if

i
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(P or Q) is false and one of the simple statements is true, then the
other simple statement is false." Large proportions of students con-

sistently followed invalid patterns within these two components.

9. Intuvepretations

The majority of the students did not comprehend conjunction and
disjunction well enough to respond correctly to most of the components
of the subtest. Several error patterns were identified that were fre-
quent by and vnngistvntly followed by large proportions of students.
"Two trequently followed error patterns lor conjunction suggest that
students vonsistently intvrprvﬁ (P and Q) is false as (P is false and
0 is false). ...From these results it is concluded that certain college
students cousistently use invapretuﬁions of conjunction and disjunction

that are ditferent from the definitions given in logic.”

Abstractor's Comments

The study is an extenslon of O'Brien's (1973) work and thus employs
the same type of items.  Both researchers are to be commended for this
item tvpe and its use of a "piven conditions are inconsistent" éltcrna—
tive,

The search for patterns of reasoning is a laudable goal which has
potential payorts for teachers, although the number ‘of such patterns
May tarn ont to be pore than just a few, and with small numbers of stu-

-
Junts rollowing vach.  This should be the subject of continuing investi-
gation.

All items in each subject employed the same fé¢rst two simple sen-
" -
tenees As premises, with the truth valoes varied ro construct the four
component s, In this ormat can students actually treat each item inde-
pendentle of the prececding ftems?  There is no evidence that students
wer: informsd of this independence, despite otherwise good explanatory
fnstractions, However, even it thev were told it, is it possible to
actial by cafry out the runsnninulnn cach item independently, or does
the coeni t_i,'.'r ove rioad become 1:()() ureat?

Despite the vory positive contribution of this study, it is unfor-

taate that the Invest boaator has not provided more reference to previous
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studies. Much more has been done in this area than he suggests and

the articles are far too numerous to mention here.
4
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